Approaching the precursor
nuclel of the Rare Earth Peak

J. Agramunt, A. Algora, C. Domingo-Pardo, B. Rubio, J.L. Tain
IFIC, CSIC-University of Valencia, Spain

F. Montes
NSCL-MSU, USA

A. Arcones
Technische Universitat Darmstadt, Germany

2"d BRIKEN Workshop, RIKEN Nishina-Center,Tokyo 30-31/07/2013



Outline

Introduction & Motivation
Goal of this proposal
Experimental approach

Outlook



Introduction: nucleosynthesis beyond Fe, s- and r-process
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Neutrons produce 75% of the stable isotopes, but only 0.005% of total abundances



R-Process: Nuclear Physics Input
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Network code from B.S. Meyer (Clemson University) Adapted from Phys. Rev. C, 83, A.Arcones 2011



Origin of the REP
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The REP formation
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Specific Pn-Sensitivity Analysis by M.Mumpower

Dedicated Sensitivity

64f

62

60

58

56

541

52p"

3 1 T 1 T
Study on the (-delayed 10
. . 2L _
neutron emission e 10 ;
—_ ® 10" e x
probabilities - R N
% 100 B §§§X§§§x X §X xxxx X Xx x?f % xx x X X7
E N §§Xxxx x XXy * x"x"xxx
- X $X X X X X
by M.Mumppwer $ 107 B - .
(North Carolina State  ; 1072 » .= x xx
. . x X Xx oy
University, USA) © 073k « .o <
107 . . . .
140 150 160 170 180 190
Mumpower et al, in preparation (2012)
el ke o ke et et pple e e | e b e Tl Tb?:‘-'.ﬁ;"-'Tbi'-‘Ll'b' T 'T'l- _
e Gd ™ odf ™ od ™ Gdf ™ Gdf™ Gdf “adf™ ed Gdf ™ edf™ Gdf ™ Gdf T G Gdf T Gl Gdf T G Gdf T 90—
.'..'E_u'.'.*-mn:' [V SR x 71 I 5T T E KnOWn Pn-ValueS
E b
—-'r'Sni-'-"_Sm .4 0 80:_
L 70
4 a1 e lf e -
Hpr P N BOf—
H el Ce é =
L) 2 50;_ !!zﬂﬁ”
Lo na o malf o ] it
|:.\::-ir .r-li 3 g 40:_ : HH
5 5 E i i
e S sy 30} -.I!I
I.'l ’_Ihl 145 : T
‘.IJTO'_I.'I'I‘EZH 20}
95 E o
10
2l | | | ! | |
\20\ | |40| | | | | \BOI | |100| | \120\ | |140\ |

Neutron number N




Unique possibility to access this region:
high rates of RIKEN and high efficiency of BELEN
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Unique possibility to access this region:
high rates of RIKEN and high efficiency of BELEN

BRIKEN
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Summary & Outlook

The REP represents a unique approach for the study of the late-time

evolution of the r-process environment.

The involved isotopes are extremly exotic and until now, all r-
process model calculations attempting to reproduce this region rely

—exclusively- on theoretical models.

The high primary beam intensities available at RIKEN in
combination with the high-efficiency of the BRIKEN neutron detector
represent a unigue opportunity to access experimentally —for first
time- this region. And achieve a more comprensive understanding

on the underlying stellar nucleosynthesis place.



